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We will begin momentarily at 2pm ET

Slides available now! Recordings will be available to ACS members after one week.
www.acs.org/acswebinars

Contact ACS Webinars ® at acswebinars@acs.org

Have Questions? A
Q F W Chegséyforlife'

Type question here j

GoToVVebinar

“Why am | muted?”

Don’t worry. Everyone is
muted except the presenter
and host. Thank you and
enjoy the show.

Type them into questions box!

Contact ACS Webinars ® at acswebinars@acs.org
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Have you discovered the missing element?

http://bit.ly/ACSjoin

Find the many benefits of ACS membership!

(§)ACs Webinars S
Benefits of ACS Membership

C&EN Chemical & Engineering News (C&EN)
The preeminent weekly news source.

rrrrrrrrrrrrrrrrrrrr

@ ACS NEW! Free Access to ACS Presentations on Demand®
ACS Member only access to over 1,000 presentation
recordings from recent ACS meetings and select events.

&‘W
gf Y 1 NEW! ACS Career Navigator
5, Y Your source for leadership development, professional

\!‘ education, career services, and much more.

http://bit.ly/ACSjoin ‘
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Let’s get Social...post, tweet, and link to
ACS Webinars during today’s broadcast! ACS _
W Chemistry for Life

& facebook.com/acswebinars
o

@acswebinars

H Search for “acswebinars”
LlnkEd m and connect!

How has ACS Webinars” ACS
benefited you? G Cremsyfortie

“ACS Webinars stimulate new ideas and
approaches to my own R&D efforts, and keep
me informed on activities outside my niche of
environmental geochemical engineering.”

Fan of the Weeks

Christian J. McGrath
ACS Member

Be a featured fan on an upcoming webinar! Write to us @ acswebinars@acs.org  °©
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f  facebook.com/acswebinars

®) @acswebinars Stay &
@ youtube.com/acswebinars s COVWth'ed/

Email uy

acswebinars@amS_0,.g

ACS Webinars

CLICK + WATCH = LEARN = DISCUSS

www.acs.org/acswebinars

. Search for “acswebinars” and connect!

(§)ACs Webinars S

Learn from the best and brightest minds in chemistry!
Hundreds of webinars presented by subject matter experts in
the chemical enterprise.

Recordings are available to current ACS members one week
after the Live broadcast date. www.acs.org/acswebinars

Broadcasts of ACS Webinars®continue to be available to the
general public LIVE every Thursday at 2pm ET!

www.acs.org/acswebinars
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Upcoming ACS Webinars” ACS

www.acs.org/acswebinars Y cremistryforlie”

»

Thursday, April 28, 2016

The Medicinal Chemist of Tomorrow
Session 4 of the 2016 Drug Design and Delivery Symposium

Joel Barrish, Chief Scientific Officer, Achillion
Ravi Nargund, Executive Director, Discovery Chemistry, Merck

Thursday, May 5, 2016

The Chemistry of Go: Solar Powered Travel
Session 5 of the 2016 Material Science Series

Claude Michel, Head of the Solvay Solar Impulse Partnership, Solvay

Mark Jones, Executive External Strategy and Communications Fellow, Dow
Chemical

Contact ACS Webinars ® at acswebinars@acs.org

ACS
W Chemistry for Life”

ChemIDP.org

Chem! P, an individual
development planning tool for you.

* Know your career options
* Develop strategies to strengthen your skills
* Map a plan to achieve your career goals

@
PR !
e e

ChemIDP.org
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ACS Webinars” does not endorse any products or
services. The views expressed in this
presentation are those of the presenter and do
not necessarily reflect the views or policies of the
American Chemical Society.

Contact ACS Webinars ® at acswebinars@acs.org 1
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“Tackling Toxics: The Chemical Class Approach
Towards Healthier Products and Materials”

- Arlene Blum Graham Peaslee
Visiting Scholar, Dept. of Chemistry, Professor of Chemistry & Environmental
uc B_erkeley ! Science, Hope College
Founder, Green Science Policy Institute

Slides available now! Recordings will be available to ACS members after one week
www.acs.org/acswebinars

Contact ACS Webinars at acswebinars@acs.org 12
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Green Science _
“Policy Institute

Tackling Toxics: The Chemical Class Approach
towards Healthier Products and Materials

Arlene Blum PhD
Visiting Scholar, Dept. of Chemistry, UC Berkeley
Founder, Green Science Policy Institute

A Planetary Boundary for
Chemical Pollution

Chemical pollution is global:
* Rapidly increasing global production
* Persistence and long range transport
* Finite capacity of the earth to absorb toxics

Demands a globally coordinated response

Diamond et al, 2015, Environment International

GREEN SCIENCE POLICY INSTITUTE 6
www.GreenSciencePolicy.org 14



Audience Survey Question”
ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENT

If a chemical is in your cosmetics, your coat or your
couch, who has the authority to make sure it's safe
for human health?

* TheFDA

* TheEPA

* State and local governments
* The World Health Organization

* Noone

PROBLEM
U.S. Toxic Substances Control Act (1976)

* 62,000 previous chemicals “grandfathered”

* 20,000 new chemicals

— 85% have no health data
— 67% have no data at all

Green Chemistry: Cornerstone to a Sustainable California 2008: Cal/EPA

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org

4/21/2016
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Problem
Regrettable Substitution

Br Br

Decabromodiphenyl Decabromodiphenyl
ether ethane
Concerns: Concerns:
* Persistence * Persistence

¢ Bioaccumulation ¢ Bioaccumulation
* Toxicity * Toxicity

GREEN SCIENCE POLICY INSTITUTE @
17

www.GreenSciencePolicy.org

PROBLEM
Human Toxicological Trial?

“We are conducting a massive clinical
toxicological trial, and our children and our
children's children are the experimental
subjects.”

-Herbert Needleman & Philip Landrigan

GREEN SCIENCE POLICY INSTITUTE @
18

www.GreenSciencePolicy.org
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“Tackling Toxics” in Science

Scientists can: Purchasers can ask:
* Develop safer chemistries

* Evaluate impacts across
lifecycle

Translate research to
catalyze action among
users and regulators

Collaborate on scientific

consensus statements “Do we need this chemical,
) ) given the potential for harm?”
Contribute to policy

recommendations DOI: 10.1126/science.aaf5468

11 MARCH 2016 * VOL 351 ISSUE 6278

®.

A Solution: The Six Classes

Highly fluorinated chemicals (PFASs)

stain and water repellants

Chlorinated antimicrobials
triclosan and triclocarban

Flame retardants
brominated, chlorinated, phosphate

Bisphenols and phthalates
phthalates, BPA, BPS, etc.

Organic solvents
benzene, methylene chloride, xylene, etc.

Certain metals
lead, mercury, chromium, cadmium, arsenic, etc.

GREEN SCIENCE POLICY INSTITUTE @
20

www.GreenSciencePolicy.org

10



Is it necessary?

Is it worth it?

Is there a safer alternative?

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org

Green chemistry is the
design of chemical
products that reduces the
use of hazardous
substances.

Courtesy: Dr. Bob Peoples

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org

4/21/2016

11
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The Six Classes Challenge

Can the use of the Six Classes in
consumer products be

reduced by 50% in five years?

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org

SixClasses.org
15-minute webinars on Six Classes
containing chemicals of concern

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org

12
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Class 1: Highly Fluorinated Chemicals

Carbon-Fluorine bond strength:
* Leads to oil and water repellency

* Lasts for geologic time!

R FRFRF O
F

FFFFF FF F

OH

Courtesy: Dr. Jennifer Field

13
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C8 Human Toxicology

PFOS and PFOA persist in the body for years
Health effects linked to exposure to PFOA:

Kidney and testicular cancer
Elevated cholesterol
Thyroid disease

Delayed puberty, decreased fertility (women)
and early menopause

Reduced immune response in children

Courtesy: Dr. Jennifer Field

C8 replaced with > 40 forms of C6

Persistent, a family trait
In groundwater, wastewater, & seawater
Increasing C6 levels in human blood

Show signs of possible human health harm

Adopted from slide by Dr. Jennifer Field

14



The Madrid Statement on
Highly Fluorinated Chemicals (PFAS)

Documents the scientific
" consensus:

* potential for harm

* roadmap to prevent further

E% harm

Signed by 230 scientists from 40 countries

flickr @ Marc

2015: Environmental Health Perspectives @ 2%

Now In The News

The New Hork Times Magazine

The
Intercept_

THE TEFLON
TOXIN

DuPont and the Chemistry of
Deception

The Lawyer Who Became
DuPont’s Worst nghtmare

The Opinion Pages  or-Ep coLumnisT The New ﬂnrk Times

Chemicals in Your Popcorn?

“ N\

GEOGRAPHIC Nichotas Kristot "

What do a pizza box, a polar bear and you ha

4/21/2016

15
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PFASs
Highly Fluorinated Chemicals

November 2015:

Scientific Guidance Panel voted unanimously to add

entire class of Highly Fluorinated Chemicals (PFASs)
to priority list of chemicals.

http://biomonitoring.ca.gov/sites/default/files/downloads/SGPMeetingSummaryNovember2015.pdf

®.

Brands eliminate fluorinated chemicals

MANGO -
As of July 2013 As of October 2014
Wl =serm

As of January 2015
As of January 2013 As of August 2014

134
UMNITED COLORS
OF BENETTOM.

By December 2015

Limitedbrands |

By July 2015

M&S : ByD ber 2015
BE-"‘U? pl,llllllnm y December

Messians Doty dho By July 2016 By December 2017

By December 2015

\ ‘ .
ere,. adidas

ZARA Hopm E FAST RETAILING 99% PFAS-free by (\
By December 2015 By July 2016 December 2017 a 32

16



Audience Survey Question”

ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENT

What can we do to reduce the use of highly
fluorinated chemicals?

* Choose stainless steel and cast iron rather than nonstick
cookware

* Avoid water and stain repellent clothing, furniture and other
products unless necessary

* Don’t eat microwave popcorn

* Tell manufacturers you want products without highly
fluorinated chemicals

¢ All of the above

Class 2: Antimicrobials

Triclosan Triclocarban

Cl OH
Cl Cl
Oﬁ\ D\ i /@/
Cl NJLN
[ H H

C

GREEN SCIENCE POLICY INSTITUTE @ 34

www.GreenSciencePolicy.org Courtesy: Dr. Gary Ginsberg

4/21/2016

17
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PP FDA Draft
,_I,©/ @\.—‘ Monograph First

on lack of efficacy detection
Patented and safety in fish

Several dozen

1964 1974 antimicrobials;

FDA removes
them from

A History of Triclosan in the U.S. drug category

Top ten water
contaminant

40t anniversary 2,000 antimicrobial
of FDA Draft products.
Monograph —
still no ruling

Endocrine disruptor;
Detectable in 97% of
breast milk samples

Env Sci Tech, 2014, 48, 3603 - 3611 @ 35

Class 3: Flame retardants

1970s Flammability Standards

 Children’s sleepwear

* Furniture

* Foam plastic building insulation

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org

18



4/21/2016

Brominated Tris Flame Retardant
Tris (2,3-dibromopropyl) phosphate
In children’s sleepwear 1975 to 1977
Up to 10% of the weight of fabric
In children’s urine
Mutagen and possible carcinogen

CHeBr  CHyBr
gHBr  CHer
CH, CH,

o o

Tris(2,3-dibromopropyl)phosphate

Green Science Poligy Institute
www.GreenSciencePolicy.org

Science, January 7, 1977

Flame-Retardant Additives
as Possible Cancer Hazards

The main flame retardant in children’s pajamas is a
mutagen and should not be used.

Arlene Blum and Bruce N. Ames

Green Science Policy Institute
www.GreenSciencePolicy.org

19
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U.S. Consumer Product
Safety Commission

CPSC Bans TRIS-Treated

Children's Garments
April 7, 1977

Chlorinated Tris (TDCPP) replaced Brominated Tris

e removed from children’s PJ’s in 1977

¢ used today in baby products, furniture

Green Science Policy Institute @
39

www.GreenSciencePolicy.org

Technical Bulletin 117

NOTICE Required furniture foam to

THSARTIGLEMEETS withstand a small open flame

CFLAMMABILITY

REQUIREMENTS OF for 12 seconds

CALIFORNIA BUREAU

OFHOME FURNISHING

TECHNICAL BULLETIN

117.CARE SHOULD Telaniil i

RLEAE R No S|gn|f!cant fire _safety _
ORWIT benefit (fires start in exterior

fabric not filling)

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org

20



PentaBDE
Flame Retardant

Used from 1975 to 2004
to meet TB117.

98% of use in US and
Canada in 2003

Furans (X = CL or Br)

Thyroxine PentaPBDE

Th ine (T4 2,2' 4. 4' 6-pentabromodiphenylether
el & ° (PBDE-100)

4/21/2016

21



4/21/2016

Human Health

Higher pentaBDE associated with lower birth weight

impaired attention
poorer coordination
lowered 1Q

<7 ko
longer time to get pregnant @
altered thyroid hormones Eskenazi et al, 2010, 2011, 2012

GREEN SCIENCE POLICY INSTITUTE @
GreenSciencePolicy.org 43

From Products to People

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org

22
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TB117 Fire Safety Benefit?

TB117 foam Non - TB117 foam

“No significant, consistent difference...”

GREEN SCIENCE POLICY INSTITUTE 45
www.GreenSciencePolicy.org Babrauskas et al. 2011; Talley 1995; Mehta (CPSC) 2012

San Antonio Statement on Brominated
and Chlorinated Flame Retardants

* Signed by over 200
scientist's from 30
countries

Documents health
and environmental
harm and lack of
proven fire safety
benefit

2010: Environmental Health Perspectives

23



4/21/2016

Top Science Paper of 2011

EBnvronmestal Scoence & Techoology | 363 | ves§ | 4757011 | 16:11 | Moc: e»2013007462 | TEID: k00 | BATID: 00000 | Pages: .52

COLBOMETE =

Identification of Flame Retardants in Polyurethane Foam Collected
from Baby Products

Heather M. .‘i[uplcton."r Susan Klosterhaus,* Alex Keller," P. Lee Fcr}z_,uson.r Saskia van Bur}:_,cn.g
Ellen Cooper,” Thomas F. Webster," and Arlene Blum™

"Nicholas School of the Environment, Duke University, Durham, North Carolina, United States

*San Francisco Estuary Institute, Oakland, California, United States

SEast Bay Municipal Utility District, Oakland, California, United States

! Department of Environmental Health, Boston University School of Public Health, Boston, Massachusetts, United States
*Department of Chemistry, University of California, and Green Science Policy Institute, Berkeley, California, United States

1D 5upporting Tnformation

Chicagoidi@ribune

SunmaY, MAY 6, 200

Pulitzer Prize e
Finalist

Goldsmith Prize Playing With fil’e

|nvest]gative Reporting A deceptive campaign by industry brought toxic flame retardants into our

homes and into our bodies. And the chemicals don't even work as promised.

Environmental

Journalists Society
Environmental Reporting

Gerald Loeb Award

Business and Financial Journalism

National Press Club
Consumer Award

NO)

24
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June 18, 2012

Governor Brown Directs State Agencies to
Revise Flammability Standards

“We must find better ways to meet fire
safety standards by reducing and eliminating
- wherever possible - dangerous chemicals.”

Press release, CA Office of Gov. Edmund G. Brown, Jr.

GREEN SCIENCE POLICY INSTITUTE @
49

www.GreenSciencePolicy.org

California Flammability Standard
TB117-2013

NOTICE
THIS ARTICLE MEETS THE FLAMMABILITY
Man d ato ry ‘] anu ary 11 2015 REQUIREMENTS OF CALIFORNIA BUREAU OF
ELECTRONIC AND APPLIANCE REPAIR, HOME
FURNISHINGS AND THERMAL INSULATION

Fl ame retard ants n Ot n eed ed ’ TECHNICAL BULLETIN 117-2013. CARE SHOULD BE

1 EXERCISED NEAR OPEN FLAME OR WITH BURNING
but can still be used o Lo

The upholstery materials in this product:
__contain added flame retardant chemicals

. __X_contain NO added flame retardant chemicals
Product Labels Required
The State of California has updated the
flammability standard and determined the fire
safety requirements for this product can be met
without adding flame retardant chemicals. The
State has identified many flame retardant
chemicals as being known to, or strongly suspected
of, adversely impacting human health or
development.

www.bearhfti.ca.gov/about_us/sb_1019_faq.pdf

GREEN SCIENCE POLICY INSTITUTE @
50

www.GreenSciencePolicy.org

25
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Class 4: Bisphenols and Phthalates

Uses:

* Bisphenols: plastics, oo
(Q\“ f\ /l

* cash register receipts, L :‘, > U Q@

adhesives, can linings A Toxic Love Story

http://www.susanfreinkel.com/books_Plastic.htm

Phthalates: plasticizers,
lubricants, solvents,
emulsifiers, fragrances

Courtesy: Dr. Miriam Diamond

Class 5: Organic Solvents
(aliphatic, aromatic, halogenated, oxygenated)

* Hydrocarbon solvents
- Aliphatic organic solvents (petroleum-based)
- Aromatic organic solvents (toluene, xylene,
benzene)

* Chlorinated solvents
- E.g., Methylene chloride, perc, TCE

* Oxygenated solvents
- Acetone, glycol ethers, alcohols

Courtesy: Dr. Liz Harriman

26



Class 6: Certain Metals

(arsenic, cadmium, chromium, lead, mercury etc.)

Courtesy: Dr. Graham Peaslee

The Six Classes Challenge

Can the use of the Six Classes in
consumer products be

reduced by 50% in five years?

4/21/2016

27
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Buyer’s Club

UNIVERSITY GO 816 I salesforce |
staoed  facebook.

* Require transparency from manufacturers

» Utilize collective purchasing power to create a
demand for healthy products and materials

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org

For monthly e-newsletters

WwWw.greensciencepolicy.org

28
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By sharing their research with decision makers

ntribute to a

worl d@

To Learn More:

* Planetary Boundaries

* Flame Retardants in Baby Products
* Flame Retardants in Furniture

e San Antonio Statement in EHP

* NY Times Magazine on Flame Retardants in furniture &
PFASs

* Playing with Fire

* Madrid Statement

* Science article

* www.sixclasses.org

* www.greensciencepolicy.org

29


http://www.ncbi.nlm.nih.gov/pubmed/25679962
http://greensciencepolicy.org/topics/childrens-products/
http://www.ncbi.nlm.nih.gov/pubmed/21591615
http://www.ncbi.nlm.nih.gov/pubmed/23186002
http://greensciencepolicy.org/san-antonio-statement/#statement
http://greensciencepolicy.org/how-dangerous-is-your-couch/
http://greensciencepolicy.org/the-lawyer-who-became-duponts-worst-nightmare/
http://greensciencepolicy.org/chicago-tribune-playing-with-fire-investigative-series/
http://greensciencepolicy.org/madrid-statement/
http://science.sciencemag.org/content/351/6278/1117.full
http://www.sixclasses.org/
http://www.greensciencepolicy.org/
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“Tackling Toxics: The Chemical Class Approach
Towards Healthier Products and Materials”

Arlene Blum
Visiting Scholar, Dept. of Chemistry,
UC Berkeley
Founder, Green Science Policy Institute

Graham Peaslee
Professor of Chemistry & Environmental

Science, Hope College

Slides available now! Recordings will be available to ACS members after one week
www.acs.org/acswebinars

Contact ACS Webinars at acswebinars@acs.org 59

Upcoming ACS Webinars” ACS

www.acs.org/acswebinars G chemistyforife
spasms Thursday, April 28, 2016
/N . .
'/ i The Medicinal Chemist of Tomorrow
\\ /‘ Session 4 of the 2016 Drug Design and Delivery Symposium
\\\_//

Joel Barrish, Chief Scientific Officer, Achillion
Ravi Nargund, Executive Director, Discovery Chemistry, Merck

Thursday, May 5, 2016

The Chemistry of Go: Solar Powered Travel
Session 5 of the 2016 Material Science Series

Claude Michel, Head of the Solvay Solar Impulse Partnership, Solvay

Mark Jones, Executive External Strategy and Communications Fellow, Dow
Chemical

Contact ACS Webinars ® at acswebinars@acs.org

30
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“Tackling Toxics: The Chemical Class Approach
Towards Healthier Products and Materials”

- Arlene Blum Graham Peaslee
Visiting Scholar, Dept. of Chemistry, Professor of Chemistry & Environmental
UC Berkeley Science, Hope College

Founder, Green Science Policy Institute

Slides available now! Recordings will be available to ACS members after one week
www.acs.org/acswebinars

Contact ACS Webinars at acswebinars@acs.org 61
How has ACS Webinars”® ACS
benefited you? G Cremsyfortie

“ACS Webinars stimulate new ideas and
approaches to my own R&D efforts, and keep
me informed on activities outside my niche of
environmental geochemical engineering.”

Fan of the Weeks

Christian J. McGrath
ACS Member

Be a featured fan on an upcoming webinar! Write to us @ acswebinars@acs.org ®

31
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ACS Webinars

CLICK + WATCH = LEARN = DISCUSS

www.acs.org/acswebinars

. Search for “acswebinars” and connect!

(§)ACS Webinars LS.

Benefits of ACS Membership

Chemical & Engineering News (C&EN)
The preeminent weekly news source.

CHEMICAL & ENGINEERING NEWS

@ ACS NEW! Free Access to ACS Presentations on Demand®
ACS Member only access to over 1,000 presentation
recordings from recent ACS meetings and select events.

d,ﬁ“’“
( NEW! ACS Career Navigator
g__@_{_ - Your source for leadership development, professional
\ j! education, career services, and much more.

http://bit.ly/ACSjoin :

Presentations on Demand

4/21/2016
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ACS Webinars® does not endorse any products or
services. The views expressed in this
presentation are those of the presenter and do
not necessarily reflect the views or policies of the
American Chemical Society.

Contact ACS Webinars ® at acswebinars@acs.org 6
. . ®
Upcoming ACS Webinars ACS
www.acs.org/acswebinars G chemistyforife

Thursday, April 28, 2016

/ [ o )
( \ The Medicinal Chemist of Tomorrow
\ / Session 4 of the 2016 Drug Design and Delivery Symposium

Joel Barrish, Chief Scientific Officer, Achillion
Ravi Nargund, Executive Director, Discovery Chemistry, Merck

Thursday, May 5, 2016

The Chemistry of Go: Solar Powered Travel
Session 5 of the 2016 Material Science Series
Claude Michel, Head of the Solvay Solar Impulse Partnership, Solvay

Mark Jones, Executive External Strategy and Communications Fellow, Dow
Chemical

Contact ACS Webinars ® at acswebinars@acs.org

33



